The thin-films of 2,9-diphenyl-dinaphtho[2,3-b:2 0 ,3 0 -f]thieno[3,2b]thiophene (DPh-DNTT) prepared by vacuum deposition was observed by the optical microsope. By applying the dark-field mode in observation and/or image processing after imaging appropriately, morphological structure with a resolution of a few nanometers height was visualized easily and quickly. The technique can be used in a similar to atomic force microscopy, which is commonly used for imaging surface morphology. Moreover, the vibrational modes of a DPh-DNTT molecule calculated by quantum chemistry program is described as well as the comparison of the experimental Raman spectra for identification. The presented data are produced as part of the main work entitled "The Growth Mechanism and Characterization of Few-layer Diphenyl Dinaphthothienothiophene Films Prepared by Vacuum Deposition" (Hattori et al., 2019) .
Data

Optical microscopy
Figs. 1À3 show optical microscopy images for 2,9-diphenyl-dinaphtho[2,3-b:2 0 ,3 0 -f]thieno[3, 2-b] thiophene (DPh-DNTT) thin-films prepared by vacuum deposition. Figs. 1 and 2 show the microscopy images for monolayer two-dimensional (2D) islands on Si substrates with thermally grown 90-nmthick SiO 2 . While, Fig. 3 shows the microscopy images for multilayer films. Table 1 show quantum chemical calculations. The calculated vibrational modes were compared with the experimental Raman spectra in Fig. 5 .
Vibrational mode and Raman spectroscopy
Figs. 4À6 and
Experimental design, materials, and methods
Quantum chemical calculations were performed using the Gaussian 09 program package [2] to compare the Raman spectra to the vibrational modes calculated for a DPh-DNTT molecule. The geometry optimization and vibrational analysis were performed using a hybrid density functional theory method combining the Becke's three-parameter exchange functional and the Lee-Yang-Parr's correlation functional (B3LYP) with the 6-31Gþ(d,p) basis set.
Specifications Table   Subject Surfaces, Coatings and Films Specific subject area Organic films Type of data Value of the Data A quick and easy morphological observation is important to evaluate thin-films with atomic thickness. The presented visualization technique using a standard optical microscope can be used to optimize the experimental parameters for producing valuable thin-films. The data indicates the effect of image processing and dark-field mode in optical microscopy for visualization. The dataset for Raman measurement can be used to identification of the material. The presented spectra can be used to check the presence of contamination or undesired organic. . The nominal thickness of the films was 25 nm. Image color contrast was strongly enhanced by image processing. Although the size of 2D islands in the first layer on the substrates cleaned with acetone/IPA and treated with HMDS is small [1] , large 2D islands with a fractal-like shape formed on the top layer. This suggests that the growth mechanism of subsequent layers after the first layer is not affected by substrate treatment. 6 . Vibrational modes of the peak at 1416 cm À1 (a), 1427 cm À1 (b), 1473 cm À1 (c), 1485 cm À1 (d), 1508 cm À1 (e), 1531 cm À1 (f), 1548 cm À1 (g), and 1597 cm À1 (h). The red arrows show the directions and the strength of displacements for each atom. The length of the arrows in all images was enhanced by the same factor for visualization and comparison.
